Electrophysiological properties of early postnatal rat septal neurons in short-term culture.
Electrophysiological properties of septal neurons dissociated from PN1-PN7 rats were examined between 1 and 5 days in vitro (DIV) with whole-cell patch-clamp recording. The neurons had RMPs in the range -40 to -80 mV, resistances 0.5-1.5 G omega, and 50-90 mV action potentials. By 2-3 DIV, most neurons were spontaneously active, with some cells exhibiting rhythmic firing patterns. Depolarizations from -80 mV holding potential elicited TTX-sensitive inward Na+ currents, and transient and sustained outward K+ currents. Pharmacological dissection of the outward currents in PN6/7 neurons suggest the presence of multiple types of K+ currents (IA, IC, IK). L-type Ca2+ currents were observed in all PN6/7 neurons examined but were not always detectable in PN1/2 neurons. All PN1/2 and PN6/7 neurons were sensitive to glutamate and GABA but did not respond to ACh or NE applications. Responses to GABA were excitatory i.e., characteristic of immature neurons. Comparison of the results obtained in this study with the properties of adult neurons characterized in vivo or in brain slice preparations in vitro, suggest that septal neurons from PN1-PN7 rats are still in the process of differentiation of their mature electrical and chemosensitive membrane properties.